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An endpoint is:

• risk-informed remediation goal or scenario permitted by regulations 

• protective of human health and the environment  

• scientifically and technically defensible

• based on systematic, objective understanding of the contamination issue 
and a holistic remediation approach.

An endpoint framework enables establishing a path for cleanup that may 
include intermediate remedial milestones and transition points and/or 
regulatory alternatives to standards-based remediation.  

All approaches for reaching an endpoint REMAIN protective of human health 
and the environment and meet regulatory requirements 

Definitions



Resources: History
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USACE: Technical Impracticability Assessments: Guidelines for Site Applicability and 
Implementation”, Phase II Report, March 2004

ESTCP: Alternative Endpoints and Approaches Selected for the Remediation of Contaminated 
Groundwater (ER-200832)

ITRC: Assessing Alternative Endpoints Technical and Regulatory Overview and Remedial 
Approaches to Address Draft Groundwater Cleanup Challenges: Remediation Risk Management 
(RRM); Risk Management for Site Remediation (RRM-1) 

DoD guidance documents (NAVFAC Risk Management, Optimizing Remedies, Optimization 
Policies)

DOE guidance (site specific documents)

NRC (2000) Research Needs in Subsurface Science

NRC report (2012) Alternatives for Managing the Nations Complex Contaminated Groundwater 
sites

EPA: Guidance for Evaluating Technical Impracticability of Ground-Water Restoration; Use of 
Alternate Concentration Limits (ACL's) in Superfund Cleanups; Summary of Technical 
Impracticability Waivers at National Priorities List Sites (2012)



DOE Cleanup Goals
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• Reduce the life-cycle costs and accelerate the cleanup of the Cold War 
environmental legacy

• Reduced the EM legacy footprint by 40 percent by the end of 2011, leading 
to approximately 90 percent reduction by 2015
December 17, 2014



Why Do We Need Alternate Endpoints?
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Remaining cleanup challenges are 
complex in contaminant type 
(radionuclides and metals) and 
location (deep, fractured rock) 

~ 300,000 sites

~ $200 billion

Source: Cleaning Up the Nation’s Waste Sites: Markets and Technology Trends, 2004 Edition, EPA 542-R-04-015
December 17, 2014



Framework For Considerations in Defining 
and Achieving Remediation Endpoints
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Technical Basis for 
Remediation

Systems-based 
Assessment

Systems-based 
Management

• Regulatory Input and Stakeholder Involvement
• Risk Assessment
• Cost Evaluation
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Where is the endpoint framework applicable?
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At all sites but especially complex ones with technical limitations to 
groundwater restoration

• Extensive, recalcitrant, or long-lived contamination 
Presence of non-aqueous phase liquid (NAPL), relatively immobile 
contaminants, metals and radionuclides

• Complex hydrogeological setting
Highly heterogeneous, low permeability geology, any environment difficult 
to characterize

• Other site specific circumstances
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How do we get there … risk considerations

• Risk needs to be evaluated at 
multiple levels and integrated 
for a holistic view of choosing 
alternate end state

Human Health
Ecological

• Balance current needs and 
drivers with future land use

• Cognizant of dollars saved 
versus risk reduction

• Are there high-consequence 
hazards where risk is always 
too great



Tradeoffs for Alternate Endpoints
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High risk, complexity, and 
cost with little to no 
regulatory acceptance
e.g. Enhanced attenuation

Scientific and technically 
defensible with minimal risk but 
costly and limited regulatory 
acceptance
e.g. Pump-and-Treat

High risk and complexity but 
less costly and regulatory 
acceptable
e.g. Permeable reactive 

barriers

Scientifically and technically 
defensible with minimal risk or 
cost and regulatory 
acceptable e.g. Surface barrier; 

in situ bioremediation

Competing influences of risk, cost, and technical defensibility in meeting 
remediation decision objectives
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How do we achieve these goals?

• What has been done at other sites 

• Interagency collaboration 

• Lessons Learned

• Technology/expertise transfer 

Resources available include: 
Assessing Alternative Endpoints for Groundwater Remediation at Contaminated Sites 

EPA policy and guidance

ITRC overview document and training 

Navy Alternative Restoration Technology Team workgroup 

AFCEE and Army initiatives

ESTCPs’ Alternative Endpoints and Approaches for Groundwater Remediation

• Regulatory and stakeholder engagement

• Risk-informed understanding and defensibility

• Robust long-term management of residual contamination
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Policy & Technical Needs for Remediation 
and Alternate Endpoints



Applied Field Research Initiatives & ASCEM
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How do we achieve alternative endpoints?
• What has been done at other sites

• Lessons Learned
• Technology/expertise transfer  

• Interagency collaboration 
• Regulatory and stakeholder engagement

What are the benefits?
• Risk-informed understanding and defensibility
• Common expectations and acceptable terms 

(between agencies and contractors) for remedial 
performance

• Meet regulatory requirements despite technical 
challenges & limitations

• Robust long-term management of residual 
contamination, cognizant of human health and 
environment

• Leverage resources

2014 Strategic Framework
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Collaborative effort: DOE, DoD, site personnel



2014 SciOps:  R&D to Remediate Complex Sites
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Provides structured, “systems-based” 

approach, consistent with the CERCLA 

and RCRA, to facilitate remediation 

decisions and reach remediation endpoints 

at complex sites where restoration may be 

uncertain, require long time frames, or 

involve progressive and adaptive 

management approaches. 
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Collaborative effort: DOE, site personnel



Remediation Endpoints for Complex Site Closure
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TEAM LEADERS

• Carl Spreng

Colorado Department of Public Health 
and Environment

• John Price

Washington Department of Ecology

PROGRAM ADVISOR

• Rula Deeb

Geosyntec Consultants

ITRC Remediation Management of Complex 
Sites
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Outline

• Scope of the project/team

• Survey results (selected ?s)

• Current work scope

• Charge

• Tech Reg

• Case Studies

• Document status

• Flow Chart

• Path forward
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What is the project?

• Remediation of groundwater to a condition allowing for UU/UE 
remains a significant challenge

• A 2012 NRC committee examined cleanup efforts nationally and 
reported that at least 126,000 sites across the country have residual 
contamination at levels inhibiting site closure with an estimated “cost 
to complete” of $127 billion. Of these sites, roughly 10% are 
“complex”

• Conventional remedies and approaches are often difficult to apply 
successfully at complex sites

ITRC’s Remediation Management of 

Complex Sites Team
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Survey Results … 
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What is the team working on?

Team Charge

• Technical and regulatory guidance document

Compile and synthesize existing guidance

Compile case studies

Provide consensus on strategies to meet cleanup goals at complex sites

Compile relevant tools to support these strategies 

Provide guidance on how these tools could be used to support specific 
aspects of remedy selection, implementation and long-term performance 
evaluation

• Existing tools and approaches may be adapted to focus on providing 
technical justification and implementation approaches for remedies at 
complex sites 
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Documents…

TechReg Draft Outline

• Introduction

• Challenges to closing complex sites

Technical

Regulatory

Other

• Closure concepts

• Remediation strategies for complex sites

• Long-term management of complex sites

• Lessons learned from case studies

• Stakeholder considerations

• Summary and conclusions

• References

Case Studies Document
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Complete investigation 

report (e.g., RI/FS) 

including remediation 

objectives                           

Consider applicable 

technologies

Estimate time to reach 

RAOs

Achieve 

UU/UE in 

reasonable 

timeframe?          

Establish remedy decision 

document

Design and implement 

remedy including 

performance metrics
Conduct periodic 

evaluation of remedy 

operation and progress

Is remedy 

predicted to achieve remediation

objectives in decision document
timeframe?

Continue to implement 

remedy

Revise remedial 

technology or RAOs 

and update decision 

document

Characterize site 

and  develop CSM

Achieve 

remediation 

objective / close 

site

Evaluate Site in relation 
to Technical 

Complexities 1

Conduct Transition 
Assessment2

Develop 
Alternative Site 
Management 
Approach and 

identify appropriate 
End State3

Establish/Update 
decision document

Implement 
Alternative 
Approach

Alternative 
End State

1. Go to Complex Site Attribute Evaluation, P. #
2. Go to Transition Assessment Flowchart/Process, P. #
3. Go to flow chart on Alternative Management  Approach 

and Selection of End State
4. Go to Long Term OM&M, P. #

Footnotes

Can 
optimization 

achieve 
remediation 
objective in 
reasonable 
timeframe?1

Draft
Complex Sites Flow Chart

11.06.14

Conduct periodic 
evaluation of 

remedy operation 
and progress4

Can 

optimization improve

protectiveness

?



Path forward & Challenges
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• Challenge: Diverse members ~190 currently from wide perspectives

• Short timeline for reaching consensus, producing documents

• Spring & Fall Meetings in 2015

• Working / writing calls- weekly or bi-weekly for ALL subgroups

• Introduction was completed by one of three sub-groups formed following the 
Spring Meeting in Garden Grove (March 2014)

• Remaining section drafts to be completed by several writing group formed 
during and after the Fall Meeting in Las Vegas (October 2014)

• Due dates for written sections are on or before January 31, 2015

• The goal is to have a draft document ready for discussion by the team during 
the Spring Meeting (April 2015)



Questions…

December 17, 2014 31


